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1  | INTRODUC TION

Childhood rheumatic disease features comprise a large spectrum of 
possible clinical, laboratory and radiologic findings, which may be the 
cause of diverse interpretations among clinicians. In order to over-
come these issues, over time many classification criteria have been 
proposed to categorize different patterns of rheumatic disease, lead-
ing to more consistency in diagnosis and management. However, the 
phenotype of each patient may evolve over time and extend beyond 
defined schemes, creating overlapping entities challenging to sys-
temize while relying on the present knowledge. Therefore, it is not 

surprising that some diagnostic criteria are repeatedly debated, while 
the validation of novel classification systems comes as an unmet 
need.1,2 Spondyloarthritis (SpA) is a group of seronegative rheumatic 
disorders characterized by enthesitis, oligoarthritis, axial involve-
ment and human leukocyte antigen (HLA)-B27 positivity.1,3 SpA in 
children begins before the age of 16, usually as undifferentiated dis-
ease that tends to involve enthesis and hip joint while skipping the 
spine and sacroiliac joints, as opposite to the disease in adults.1,4

In children and adults, this group of diseases cover a large spec-
trum of different entities, ranging from undifferentiated forms like 
enthesitis-related arthritis (ERA), present exclusively in children, 
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Abstract
Pediatric rheumatic diseases are often characterized by an evolving phenotype, re-
sulting in diagnostic dilemma for physicians involved in their management. Although 
several classification criteria are used in childhood to uniform patients’ diagnoses, 
several conditions share similar clinical features and therefore their classifications 
may overlap or be ambiguous. This is particularly paradigmatic for the classification 
of juvenile spondyloarthritis (JSpA), as the currently available criteria do not encom-
pass their complexity. The differential diagnosis of sacroiliitis is often challenging 
for clinicians and requires considering several conditions, which include infective, 
neoplastic and rheumatic diseases. We report the case of a 13-year-old boy with 
an evolving clinical phenotype; its progression shows the wide differential diagnosis 
required in pediatric rheumatic diseases and emphasizes the issues of the actual clas-
sification system.
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to differentiated forms like ankylosing spondylitis which develops 
mainly in adults. Regardless of this age-based difference, there are 
emerging views that SpA both in children and adults is actually 1 
disease that tends to evolve over the time.5

At disease onset, juvenile spondyloarthritis (JSpA) can represent 
a clinical dilemma as a wide range of conditions needs to be evalu-
ated in the differential diagnosis work-up. Pathognomonic manifes-
tations are rare and often occur late in disease course, whereas main 
specific features are often shared by different conditions. Therefore, 
the best chance to identify a proper diagnosis is a close clinical mon-
itoring over time.

Herein, we report the case of a 13-year-old boy with an evolving 
clinical phenotype over several months, posing multiple diagnostic 
and therapeutic challenges.

2  | C A SE REPORT

A 13-year-old Caucasian boy was admitted to our hospital due to 
a 2-month history of low back inflammatory pain associated to 
functional impairment. He complained of severe limitation in main-
taining seating and standing positions, which made walking impos-
sible. Past medical history was unremarkable. The family reported 
no consanguinity and no history of chronic inflammatory diseases, 
except for lichen cutaneous affecting his mother. HLA-B27 related 
disorders, psoriasis and inflammatory bowel disease (IBD) were de-
nied. Hip examination revealed pain and limited range of motions 
(ROM). The pain was so intense that lumbar spine motion was ex-
tremely limited. No sign of enthesitis, dactylitis and psoriasis were 
present. Laboratory investigations showed increased inflammatory 
markers: C-reactive protein (CRP) was 8.3 mg/dL (normal < 0.5), 
erythrocyte sedimentation rate (ESR) 83 mm/hour (normal < 22). 

Neutrophilic leucocytosis (white cell count 13.180/mm3, neutro-
phils 75%), mild microcytic anemia (hemoglobin 11.2 g/dL, mean 
corpuscular volume 72.6 fL) and piastrinosis (platelets 502.000/
mm3) were also present. Antinuclear antibodies (ANA) were posi-
tive at low titer (1:160). Anti-saccharomyces cerevisiae antibodies 
(ASCA), antineutrophil cytoplasmic antibodies (ANCA) and HLA-
B27 determination were negative. The pelvic and sacroiliac X-ray 
evaluation was normal, whereas magnetic resonance imaging (MRI) 
revealed bilateral sacroiliitis (Figure 1). Slit lamp examination ruled 
out uveitis. The ultrasound study of the abdomen revealed mild 
wall thickening (maximum 3.5 mm) in the distal ileum, cecum and 
ascending colon, associated with a moderate increase in vasculari-
zation at color and power Doppler sonography. The patient had a 
history of optimal growth, no gastrointestinal symptoms or recent 
weight loss, thus endoscopic studies were initially deferred. Non-
steroidal anti-inflammatory drugs (NSAIDs) were started, leading 
to rapid clinical improvement. Low back pain resolved and walking 
was restored. The patient was discharged with presumptive diag-
nosis of ERA based on the International League of Associations for 
Rheumatology (ILAR) criteria.4 Two weeks later, crampy abdominal 
pain started without other gastrointestinal symptoms (no diarrhea or 
hematochezia); fecal calprotectin tested positive (600 μg/g, normal 
value < 100). Therefore, 1 month later, esophagogastroduodenos-
copy, endoscopic video capsule and colonoscopy were performed 
showing macroscopic and microscopic findings consistent with 
Crohn's disease (Figure 1). Thus, he started exclusive enteral nu-
trition with polymeric formula (2 L/day) and soon was discharged 
from the hospital. One week later he was readmitted due to severe 
and diffuse musculoskeletal pain, no longer responsive to NSAIDs. 
The clinical examination showed antalgic rest bed position and lim-
ited ROM of spine and jaw. Inflammatory markers were increased 
once again (CRP 24.1 mg/dL, ESR 120 mm/hour), with neutrophilic 

F I G U R E  1   Imaging and endoscopic findings of our case. A, MRI scan of pelvic and sacroiliac joints showing bilateral sacroiliitis. B, 
Endoscopic detection of aftoid ulcers in duodenum with rose-coloured mucosa. C, Whole-body MRI shows bilateral hyperintense lesions in 
ramus and condyle of mandibles and in clavicles
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leucocytosis (white cell count 15.180/mm3, neutrophils 71.6%), mi-
crocytic anemia (hemoglobin 9.4 g/dL, mean corpuscular volume 
64 fL) and piastrinosis (platelets 521.000/mm3). Whole-body MRI 
revealed symmetric hyperintense lesions in mandibles (ramus and 
condyle), clavicles, sacroiliac and ileo-pubic joints, and femurs (neck 
and intertrochanter crest; Figure 1). These findings were consistent 
with chronic non-bacterial osteitis (CNO). Intravenous methylpred-
nisolone 30 mg/kg/day was given for 3 days, followed by oral cor-
ticosteroid administration. The patient progressively improved and 
was therefore discharged. Due to the rapid clinical evolution and 
the disease severity, adalimumab was started at 120 mg at baseline, 
80 mg at week 2, followed by 40 mg every 2 weeks. Corticosteroid 
tapering was possible, with complete suspension in 2 months. At the 
same time oral methotrexate 10 mg/week (6.7 mg/m2/week) was 
started and the polymeric formula was reduced to 1 L/d. At 6-month 
follow-up, whole-body MRI was normal, acute-phase reactants 
and fecal calprotectin were in range and no adverse events were 
reported. However, hyperkeratotic erythematous-desquamative le-
sions were detected on the scalp and the retro-auricolar region. The 
dermatoscopic study showed presence of red dots, consistent with 
a diagnosis of psoriasis vulgaris. Topical treatments were prescribed 
with benefit. At 18-month follow-up, he was in good general condi-
tion, not reporting muscular-skeletal or gastrointestinal symptoms. 
The inflammatory blood markers and the fecal calprotectin were 
negative. The compliance with treatment was good and no adverse 
events were reported.

3  | DISCUSSION

Our case illustrates how the complexity of rheumatic diseases makes 
them difficult to classify in coherent set criteria, as patients may 
present simultaneously a various range of manifestations shared by 

different disorders (Figure 2). The patient's progression from JSpA, 
classified as ERA, to enteropathic arthropathy after diagnosis of 
underlying Crohn's disease is paradigmatic. Finally, in our patient 
CNO syndrome was diagnosed. Yet, according to the Kahn crite-
ria, a diagnosis of SAPHO (synovitis, acne, pustulosis, hyperostosis, 
osteomyelitis) syndrome can also be made, since this condition in-
cludes among its manifestations sacroiliitis (usually unilateral), IBD 
and psoriasis.6-8 Overall, considering all the manifestations pre-
sented by our patient, the diagnostic criteria for several diseases 
were fulfilled, namely undifferentiated arthritis (considering ILAR 
criteria), IBD-associated chronic arthritis (not included in ILAR cri-
teria), and SAPHO syndrome.2,6 In the past several diagnostic cri-
teria have been proposed trying to categorize this wide range of 
phenotypes.1,9,10 The most commonly used classification criteria in 
pediatric rheumatology are the ILAR criteria, which may fit JSpA pe-
culiarities better than other classifications utilized mainly for adult 
SpA. In these set of criteria, JSpA is covered by different subtypes 
of juvenile idiopathic arthritis (JIA), namely psoriatic arthritis (PsA), 
ERA and undifferentiated arthritis.4 However, ILAR criteria present 
several severe limitations as well. Certain phenotypes are excluded 
(eg reactive arthritis, arthritis associated with IBD) and the axial in-
volvement is not specifically recognized, since the ERA subtype does 
not discriminate between axial and peripheral disease. Moreover, if 
criteria for more than 1 subtype are fulfilled, like when for example 
psoriasis and enthesitis or arthritis are present in parallel in a HLA-
B27 positive male individual, the disease is classified as undifferenti-
ated arthritis. Indeed, how to categorize JSpA still remains a debated 
and unsolved issue.1,2,10

Moreover, as shown by our case, the finding of bilateral sacro-
iliitis in children can be secondary to several heterogeneous dis-
eases, including numerous rheumatic conditions, such as juvenile 
ankylosing spondylitis, PsA, ERA, arthritis associated with IBD, 
reactive arthritis, CNO, SAPHO syndrome, Behçet's disease and 
familial Mediterranean fever.2,11,12 Only after excluding all these 
conditions, a diagnosis of undifferentiated JIA (using ILAR criteria) 
can be concluded.

Any attempt to classify CNO has been equally difficult. These 
disorders are characterized by diffuse bone pain, joint swelling and 
systemic symptoms.13 While several authors consider these disor-
ders as a group of autoinflammatory bone disorders, others high-
lighted the strong link with SpA, especially in later life stages.14 This 
heterogeneity has hampered the development of a set of diagnostic 
criteria for CNO. Moreover, some CNO patients have been included 
by Kahn et al under the umbrella term of SAPHO syndrome,6 even 
in the absence of cutaneous findings, considering the first as the 
pediatric presentation of the latter. Therefore, despite the shared 
features between the 2 disorders (aseptic osteitis and arthritis), the 
correlation between CNO and SAPHO syndrome is still debated and 
the differential diagnosis might be challenging especially in the pedi-
atric age and in the absence of cutaneous manifestations. According 
to several authors, the localization of osteolytic lesions might dif-
ferentiate these 2 conditions, with predominant peripheral involve-
ment in CNO and axial disease in SAPHO syndrome.6,7

F I G U R E  2   Overlapping features of the main autoimmune 
disorders associated in our case
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In conclusion, our case shows how the actual classification on 
JSpA and inflammatory bone disorders fails to correctly cover pa-
tients presenting overlapping clinical features. Rethinking these con-
ditions as a continuum of a single spectrum disease with different 
manifestations may represent the hint for introducing new related 
classification criteria.
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